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Abstract 


Health disparities are a prevalent issue that continues to affect health outcomes. In ophthalmology, 
these disparities affect eye care utilization increasing the burden of eye care disorders and vision 
impairment/loss. Various factors contribute to disparities in vision care. They include age, gender, 
socioeconomic status, geographic location, and race and ethnicity. These factors make it difficult for 
people affected by eye conditions to access care. Addressing these disparities can help to increase eye 
care utilization and improve patient outcomes. Some measures that can address these disparities and 
increase utilization are providing patient education, increasing insurance coverage, implementing 
community-based eye care programs, using teleophthalmology, providing transport services, 
providing reminder alerts, and creating community centres that are federally funded among others. 
This review seeks to identify measures that can help to address disparities in vision and eye care in 
the US. The review also identifies drivers of health disparities in vision health and how they affect the 
ability to access care. 
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Introduction 


Despite the measures taken over the years to address health 
disparities in the US, they are a significant challenge and burden 
that affects health outcomes. Just like any other area in 
healthcare, vision health is one of the areas where health 
disparities exist. Health disparity in vision health means 
differences in health outcomes and the burden of disease that 
emerge from health inequities and affects the ability of 
underserved populations to receive eye and vision care.1 Health 
inequities are systematic differences that exist between 


In the US, approximately, $51.4 billion is spent addressing 
vision-related problems including eye disorders and the 
resulting blindness.®8 Recent estimates by Rein et al.” indicate 
that the burden of vision loss could be as high as $134.2 billion 
with direct costs averaging $98.7 billion and indirect costs 
$35.5 billion. Considering the population is rapidly aging and 
the number of people with chronic conditions such as diabetes 
is growing, the number of people living with different eye 
conditions is likely to continue growing.? Diabetic retinopathy 
(DR) is related to diabetes while age-related macular 
degeneration (AMD) is attributed to age. 


different population segments and which affect their ability to 


achieve optimal health outcomes.? Addressing the health 
disparities that contribute to inequity is vital to attain positive 


health outcomes. 


When it comes to vision health, addressing health disparities 
means achieving optimal eye health. It also means addressing 
the burden of vision loss and eye disorders that affect millions 
of people in the US. These eye disorders affect millions of people 
across the US and contribute significantly to the burden of 
blindness.34 According to Varma et al.5 there were about 1.02 


The aim of this review is to identify measures and strategies 
that can be used to address disparities in vision and eye care in 
the US. The review begins by discussing data on eye health in 
the US before discussing common eye disorders that affect the 
population. The review goes ahead to identify significant 
drivers of health disparities in vision health and how they affect 
the ability to access care. The review goes ahead to discuss 
measures that can be used to address these disparities and why 
addressing them is important to achieve positive health 
outcomes. 


million people with blindness in the US in 2015. The data also 


revealed that 3.22 million people were affected by some form of 
vision impairment after correction.5 An additional 8.2 million 


Epidemiology of Vision Loss and Eye-Related 
Disorders in the US 


people were affected by vision impairment attributed to 


uncorrected refractive error.> 


Addressing disparities in vision health and eye care is vital. 
Blindness and vision loss contribute to great social and 
economic burdens with individuals affected finding it difficult 
to lead a quality and productive life. Vision loss also increases 
the risk of falls and injuries, morbidity, and premature death.®” 
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Globally, approximately 2.2 billion people live with one type of 
eye problem or another.1° Among these, approximately 36 
million have total vision loss while another 216.6 million have 
moderate to severe visual impairment.1° In the US, about 12 
million people live with one type of visual impairment or 
another.!1 Of these, 1.02 million live with total vision loss, 3.22 
million have visual impairment even after correction, and 
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another 8.2 million have vision impairment because of 
uncorrected refractive errors.35 The number of cases of visual 
impairment and loss is projected to increase significantly by 
2050 as the number of people affected by chronic diseases such 
as diabetes and the aging population rises.1! Vision loss is also 
likely to arise from work-related injuries and the increasing 
number of eye-related disorders. 


Several eye-related disorders contribute to the rising number of 
visual impairment and vision loss experienced in the US. The 
leading eye-related disorders are refractive errors, DR, AMD, 
cataracts, and glaucoma. 


Refractive Errors 


Refractive errors including myopia, hyperopia, astigmatism, 
and presbyopia are the most common eye problems found in 
the US. Although the real estimates of people affected by 
refractive errors are not known, vision impairment and loss 
resulting from uncorrected’ refracted errors affect 
approximately 8.5 million people.$ Globally, this number is even 
larger with approximately 116.3 million people affected by 
vision impairment and loss as a result of uncorrected refractive 
errors.? Refractive errors such as myopia, hyperopia, and 
astigmatism affect people of all ages. Presbyopia is mainly 
common in people aged between 40 to 50 years. All these 
conditions can be corrected by prescription glasses or 
corrective surgery. However, most people with refractive errors 
are uncorrected which makes it a significant burden across the 
globe. In the US for instance, the number of people with visual 
impairment and loss because of uncorrected refractive errors is 
likely to be 16.4 million by 2050.512 


Age-related Macular Degeneration 


Age-related macular degeneration (AMD) is also common in the 
US.”? The disorder is mainly associated with aging and is 
characterized by damaging sharp and central vision.13 Due to 
the impact the disorder has on central and sharp vision, people 
affected find it difficult to see objects clearly and do activities 
such as reading and driving. AMD is among the most common 
eye disorder that is associated with aging. It mainly presents in 
people who are 40 years and older.14 AMD mainly presents as 
vision-threatening AMD or non-vision-threatening AMD. 
Vision-threatening AMD is in advanced stages and is 
characterized by geographic atrophy and wet-form AMD.’ Non- 
vision-threatening AMD is characterized by retinal pigment 
epithelium abnormalities.”? Approximately, 19.8 million people 
in the US live with AMD with 1.49 million of these cases being 
life-threatening.15 AMD is also a leading cause of blindness 
globally accounting for 8.9 million cases of impairment and 
vision loss.? 


Diabetic Retinopathy 


Another eye disorder that is common in the US is diabetic 
retinopathy. DR is a complication of diabetes and results from 
progressive damage to the blood vessels of the retina.11 DR 
contributes significantly to blindness. In 2021, there were about 
9.6 million cases of diabetic retinopathy with 1.84 million of 
these being vision threatening.16 Diabetic retinopathy is more 
common in people aged 40 years and over. Of the 9.6 million 
cases of diabetic retinopathy reported in the US, 8.94 million of 
these cases were reported in people aged 40 years and over.!6 
The number of people affected by diabetic retinopathy is likely 
to continue rising as the number of people affected by diabetes 
continues to rise. Globally, there were about 103 million cases 
of diabetes retinopathy in 2020.17Another 28.54 million people 
globally were reported to have vision-threatening diabetic 
retinopathy.” The cases of DR are projected to rise because the 
number of people affected by diabetes is rising. 
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Glaucoma 


An additional eye disorder that is common in the US is 
glaucoma. Glaucoma is a group of eye conditions that 
progressively damage the eye’s optic nerve.!3 The damage 
results in vision loss and blindness. Glaucoma also presents as 
elevated intraocular pressure. This occurs when the normal 
fluid pressure inside the eye increases. Other symptoms that 
are associated with glaucoma are reduced visual acuity and 
visual field.18 The exact number of people who are affected by 
glaucoma in the US is not known. However, data between 1996 
and 2016 from NHANES established a prevalence of 2.1%.18 
Globally, the number of people affected by glaucoma is 3.54%,.19 
The study reported that approximately 64.3 million people 
were affected by glaucoma globally in 2013.19 The study 
projected that this number was likely to rise to 76 million in 
2020 and 111.8 million in 2040.19 The number of people who 
reported to have moderate to severe impairment as a result of 
glaucoma was 4 million.9 


Cataract 


Cataract is also another leading cause of vision loss in the US. 
Although cataracts can develop at any age, in most instances it 
is associated with older age affecting adults that are 40 years 
and older. Cataracts mainly present as loss of central vision that 
occurs as a result of clouding of the lens in the eye.2° Cloudiness 
results from changes to proteins and fibers of the eye lens 
making one’s vision blurry when light reaches the opaque 
lens.13 Other than blurred vision, people who have cataracts 
experience reduced intensity of colours, more sensitivity to 
glare, difficulty seeing at night, and changes in refractive error. 
Although there is treatment for cataracts, about 20.5 million 
people in the US aged 40 years and older have cataracts.!3 
Treating cataracts can reduce cases of vision loss and 
impairment. Globally, it accounts for about 12.3 million cases of 
blindness.° 


Amblyopia 


Amblyopia commonly referred to as “lazy eye” mainly occurs in 
children. It is a common disorder in children and contributes 
greatly to vision impairment. Amblyopia mainly presents as 
poor vision in one eye. This occurs as a result of the brain and 
eye not working properly together. As a result of this, vision is 
reduced in that particular eye.13 Amblyopia can occur from 
conditions such as strabismus which is an imbalance in the 
positioning of the eyes. It can also result from refractive errors 
such as myopia, hyperopia, and astigmatism. Amblyopia can be 
treated successfully in childhood. However if it is not treated, it 
can persist into adulthood and lead to permanent vision 
impairment in the affected eye. In the use, about 2 to 3% of the 
population are affected by amblyopia.!3 Globally, the prevalence 
of amblyopia is 1.36%.21 


The prevalence of common eye disorders in the US is likely to 
continue to rise. As the number of aging population and people 
affected by chronic conditions such as diabetes continue to rise, 
the number of people affected by vision loss and impairment 
due to these errors is projected to rise.22 Although treatment is 
available for most eye disorders, they remain untreated or 
uncorrected resulting in a significant burden of vision loss and 
impairment. Health disparities are one of the main reasons why 
eye disorders remain uncorrected. Most of these disparities are 
attributed to a number of factors key among them being social, 
demographic, and economic factors. Lack of healthcare access 
still remains a key health disparity affecting people’s ability to 
access healthcare. High healthcare costs, racial and ethnic 
factors, age, and gender also affect people’s ability to access 
care. Addressing these factors can help to reduce disparities. 
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Drivers of Disparities and Their Impact on Eye 
Care Utilization 


Disparities by gender, socioeconomic status, age, geographic 
location, and race and ethnicity are some of the reasons why the 
prevalence of major eye disorders remains an issue and the use 
of eye care services is still a problem in the US. Disparities 
contribute to inequities in care and negatively affect how 
disease progresses in most instances leading to worse 
outcomes such as vision loss and impairment.125 


Race and Ethnicity 


Race or ethnicity was one of the factors that contributed to 
disparities in eye care. Racial and ethnic differences were 
reported in how individuals sought eye care services with 
people from minority ethnicities less likely to seek care for 
ophthalmologic conditions.12 According to a study by 
Rasendran et al.23 non-Hispanic white patients were more likely 
to visit an ophthalmologist than non-Hispanic blacks and 
Hispanic patients. The fewer ophthalmologic visits correspond 
with the impact of eye disorders among these populations. 
Research has established that racial and ethnic minority 
populations are at a high risk of getting different eye disorders, 
visual impairment and total vision loss.2425.26 For instance, 
different population studies have established that Black 
Americans have a higher prevalence of cataracts than White 
Americans.2728 Further research has established that the 
prevalence of cataracts is higher in other racial minority groups 
such as Hispanics.29 Glaucoma is another eye disorder where 
disparities are reported in terms of race and ethnic differences. 
Just like cataracts, glaucoma is likely to affect minority 
populations more than white populations.2031 Based on these 
studies, it is evident that racial and ethnic differences 
contribute to disparities in vision health and eye care with 
minority populations being the most affected. Minority 
populations are also less likely to seek care for eye disorders 
which contributes to higher rates of vision impairment and loss 
among these populations. Factors that are likely to make them 
seek less eye care are limited access, lack of insurance coverage, 
socioeconomic factors such as income inequality and lower 
education levels, and less racial and ethnic diversity in 
ophthalmology.12 


Age 


Age is another factor that contributes to disparities in vision 
health. Studies have established that older people are more 
affected by vision impairment and blindness than younger 
people.!2 One of the reasons why this population is more 
affected is because most eye disorders are degenerative and 
tend to get worse with age.27 Visual impairment is prevalent in 
people aged 40 years and older with those aged 80 years and 
older being the most affected.5 A study by Flaxman et al.3 
established the national prevalence of blindness to increase 
with age with the prevalence being 0.74% in people aged 12 
years and younger to 0.99% in people aged 50 to 54 years, and 
20.73% among people aged 85 years and older. The increase in 
prevalence based on age corresponds with the fact that some 
eye disorders are more prevalent in older people than younger 
people. AMD for example is one of the eye disorders that is 
common among the elderly population with age being the main 
risk factor.2” Other eye disorders that disproportionately affect 
the elderly are diabetic retinopathy, glaucoma, and cataracts.32 
Lack of regular eye screening and examination also contributes 
to more cases of visual impairment and blindness. Factors such 
as poverty, having less than a high school education and being 
institutionalized made it difficult for this population to access 
regular screening and examinations.33 Addressing disparities in 
vision health among the elderly is important because vision 
impairment affects mental and physical health making it 
difficult to perform activities of daily living. Vision loss and 
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impairment is also a risk factor for physical and functional 
disability.12.33 


Geographic Location 


Geographic location is also a contributing barrier to access and 
disparities in vision health. Research has shown that different 
geographic regions in the US have higher incidences of vision 
loss and impairment than others.12 In a study examining the 
prevalence of vision loss and impairment in the US, three states 
namely Florida, Hawaii, and Mississippi had a higher prevalence 
of visual impairment.’ The study also established states such as 
Florida, Mississippi, and Louisiana had high per capita 
prevalence of blindness.5 Rural populations and low-income 
populations are also disproportionately affected by vision 
problems with factors such as lack of access, availability of 
ophthalmologists, and delays in referral to eye care 
professionals being some of the factors that contribute to this 
disproportion.3+35Lack of transportation, lack of proximity to 
eye care health professionals, lower rates of health insurance 
coverage, and lower utilization of eye care services were also 
risk factors for vision impairment and loss in rural areas.3436 


Low-income populations both in rural and urban areas are also 
disproportionately affected by vision impairment. Different 
population studies have shown a disproportionately higher 
level of vision impairment in these populations with factors 
such as poverty, financial challenges, logistical factors, and lack 
of awareness being the key contributing factors.2737.38 From the 
reviewed studies, proximity to eye care services is a key factor 
in determining access. Patients who have proximity to eye care 
professionals are more likely to seek care and greater utilization 
of healthcare services. Poverty and low income are also a factor 
that affects the ability of populations to seek care with 
populations adversely affected by poverty being more likely to 
report poor health outcomes. 


Gender 


Gender is also a factor when it comes to disparities and 
inequities in vision health with women being more likely to be 
affected by vision impairment and blindness than men.° A study 
by Vajaranant et al.39 established that women were more likely 
than men to have glaucoma. AMD was also more prevalent in 
women than men.!2 Different factors account for why women 
are more likely to be affected by vision impairment and loss 
than men. A systematic review found that higher life expectancy 
and being more susceptible to factors that lead to blindness 
were contributing factors to higher rates of impairment in 
women.’0 Addressing disparities attributed to gender is 
important because of the impact it has on health outcomes. The 
higher rates of vision impairment and loss in women are 
evidence of the negative effect of gender disparities on visual 
health. 


Socioeconomic Status 


Socioeconomic factors such as one’s level of education, income 
level, and occupation are also key determinants when it comes 
to one’s ability to access visual health and care. Different studies 
have established factors such as unemployment, lower levels of 
education, and low household income to contribute to a higher 
risk of impairment and blindness.12.2441 Some of the reasons 
why a lower level of education was associated with more risk of 
vision loss and impairment was lower rates of access because 
of lack of insurance and knowledge on the need for 
ophthalmologic visits.41.23 Lower household income was also 
associated with poor vision outcomes with individuals of lower 
income quintile being likely to report vision impairment or 
loss.41 Rasendran et.23 established that increased household 
income led to more likelihood of visiting an ophthalmologist 
while lower-income reduced these odds. Occupation is also a 
factor in visual health with individuals who are not employed 
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being more likely to experience visual impairment.*! Factors 
such as levels of income and job status also impact care access 
because they directly or indirectly influence one’s ability to 
access healthcare coverage. Individuals who are unemployed or 
have no to income levels are less likely to have health insurance. 
This means that their utilization is also low. Research has 
shown that having insurance coverage increases the likelihood 
of healthcare utilization and one’s decision to get corrective 
surgery for different eye disorders.34 


Addressing factors that cause disparities can improve patient 
outcomes. Access to vision and eye care is still a challenge 
despite the fact that most eye disorders are correctable. The 
complexity of addressing disparities in eye care is one of the 
reasons why access remains a challenge. There is a need to put 
measures in place to address these disparities. 


Addressing Disparities in Vision Health and Care 


Identifying the social determinants and other disparities that 
affect vision and eye care is the first step towards ensuring they 
are adequately addressed. Several measures can be put in place 
to address disparities in vision care. One of these is increasing 
insurance coverage for eye care. Inadequate utilization is one of 
the factors that contributes to poor health outcomes such as 
increased risk of vision impairment and loss.34 One of the 
factors that contribute to inadequate utilization is the lack of 
health insurance coverage.*? Killeen et al.*3 established that lack 
of medical insurance coverage was one of the barriers to 
obtaining eyeglasses and improving coverage could improve 
outcomes. The authors recommended expanding Medicare and 
Medicaid to include eye screening and correction for refraction 
errors.*3 Additionally, programs such as the Affordable Care Act 
(ACA) can improve access more so for vulnerable populations.34 
As such, to improve eye care utilization and subsequent 
outcomes, there is a need to increase insurance coverage. 
Lobbying policymakers is one way that can increase insurance 
coverage. 


Implementing community-based eye care programs can also 
help to address disparities. They can help to improve access, 
particularly to rural and low-income populations that find it 
difficult to access care.34 For rural populations, one of the 
barriers that was consistently mentioned when it comes to 
utilization was geographic barriers.!2 Moving services closer to 
people can address disparities related to geographic location 
and improve access and utilization of care. Different studies 
have established that community-based programs can help to 
serve underserved populations. Ervin et al.44 established that 
community-based programs such as_ federally funded 
community health centres can help to address disparities 
across diverse populations. Dotan et al.*5 also established that 
community programs in inner cities can help to improve 
outcomes for low underserved populations in urban areas. The 
program had a positive outcome with some children receiving 
glasses and others surgery for different eye disorders.*5 
Community eye care programs can also improve screening, 
promote education to patients, and facilitate referral to eye care 
professionals.4¢ 


Disparities in vision health can also be addressed through 
teleophthalmology. Teleophthalmology is the delivery of eye 
care services through the use of technology. It is considered an 
effective measure of delivering eye care services, particularly to 
underserved populations that find it difficult to access care.4” 
Teleophthalmology provides convenience. It also increases 
access and improves patient outcomes4® Teleophthalmology 
can also help to address the existing disparities such as those 
attributed to geographic location and age and increase 
utilization among these populations.34 
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Providing patient education can also address disparities and 
increase the utilization of vision care services. Research has 
shown that patient education is vital in improving the 
utilization of vision care services and improving care outcomes 
as a result of enhanced self-management. Patient education is 
particularly vital for patients suffering from eye disorders 
related to chronic conditions such as diabetic retinopathy.*? A 
study by Liu et al.5° established that providing education on self- 
management was vital in increasing routine care and utilization 
of eye care services for rural patients living with diabetes. 
Another study also established that patient education increased 
examination rates, compliance, and adherence to care.!2 
Providing education is associated with better care utilization 
because patients become more knowledgeable about their eye 
conditions and how they can access care. For instance, patients 
who have lower levels of education are less likely to be 
knowledgeable about their eye conditions and the available 
services. As a result, they are less likely to utilize care. However, 
educating them on different eye conditions and available care 
services can increase utilization. Education programs can be 
targeted towards the most affected population groups to be 
more effective. For instance, targeting racial minority groups 
and the elderly is likely to have improved outcomes in terms of 
increasing utilization and reducing disparities. When designing 
patient education programs, it is important to consider factors 
such as linguistic barriers to ensure the programs are beneficial 
to all. Designing education programs that are easy to 
understand for all population groups including the less 
educated is also likely to have better outcomes. 


Other measures that can be implemented to address disparities 
in vision care are establishing community centers that are 
federally funded, providing reminders to go for eye 
examinations and screening, providing van pickup services, 
using reminder calls to schedule eye examinations, and 
increasing workforce diversity.12,34,5152 Community centers that 
are federally funded can increase access more so in rural 
communities.34 Providing mobile van pickup services can work 
well for underserved populations that have lower income 
levels. Reminders can be vital in increasing adherence and 
utilization for older adults. Reminder calls to go for scheduled 
eye examinations can work well particularly for patients with 
diabetes and those affected by AMD. It is also important to 
increase workforce diversity to increase service utilization.12 
Having a more representative workforce where all population 
groups feel represented and included can increase the 
utilization of care. For minority groups, for example, a diverse 
workforce can help to overcome barriers attributed to language 
and culture. 


Strengths and Limitations of the Review 


The following review contributes significantly to the existing 
research on vision health and care. it identifies the existing 
disparities in vision care and the factors that contribute to these 
disparities. The review also identifies how disparities affect 
patient outcomes by disproportionately contributing to vision 
impairment and blindness. Various factors are identified as 
being key contributors to disparities in vision care. They 
include socioeconomic status, age, race and ethnicity, gender, 
and geographic location. These factors contribute to disparities 
in care by affecting service utilization and overall patient 
outcomes. Addressing the existing disparities can improve eye 
care utilization and improve patient outcomes. Various 
measures can help to address these disparities including 
providing patient education, increasing medical insurance 
coverage, implementing community-based eye care programs, 
using teleophthalmology, providing transport services, and 
providing reminder alerts to patients among others. These 
measures can increase the utilization of care and overall patient 
outcomes. 
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Although this paper outlines the existing disparities in vision 
health, and measures to address them, it has limitations. The 
scope of the review is mainly in the US which makes 
generalization of findings to other regions challenging. 
Rigorous data extraction is also not followed. 


Conclusion 


Health disparities remain a prevalent issue that contributes to 
poor health outcomes. In ophthalmology, health disparities 
affect eye care utilization contributing disproportionately to the 
burden of eye care disorders. Various factors contribute to 
disparities in vision care. They include age, gender, 
socioeconomic status, geographic location, and race and 
ethnicity. These factors affect the ability of the affected 
populations to access care and increase the burden of eye 
disorders significantly. Addressing these disparities is vital in 
increasing eye care utilization and improving patient outcomes. 
Some of the measures that can address these disparities are 
providing patient education, increasing insurance coverage, 
implementing community-based eye care programs, using 
teleophthalmology, providing transport services, providing 
reminder alerts, and creating community centres that are 
federally funded among others. These measures can increase 
utilization and improve patient outcomes. 


Abbreviations 

DR: Diabetic Retinopathy 

AMD: Age-related macular degeneration 

NHANES: National Health and Nutrition Examination Survey 


ACA: Affordable Care Act 
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